Combined assessment of epidermal [corrected] growth factor receptor dual color in situ hybridization and immunohistochemistry with downstream gene mutations in prediction of response to the anti-EGFR therapy for patients with metastatic colorectal cancer.
Biomarkers associated with anti-EGFR antibodies therapy have been investigated in metastatic colorectal cancer (CRC). We conducted this study to evaluate the clinical utility of a combined assessment of EGFR status and genomic mutations of the EGFR downstream signal pathway in predicting the efficacy of anti-EGFR antibody treatment. We collected formalin-fixed paraffin-embedded tumor tissues and evaluated the EGFR status by immunohistochemistry (IHC), dual color in situ hybridization (DISH) and genomic analyses of KRAS, BRAF, PIK3CA and NRAS by direct sequencing. A total of 129 patients were evaluated in our study. Among KRAS wild-type patients, EGFR DISH positivity was associated with a higher response rate than DISH negativity (56.3 vs. 21.1%, p = 0.011). A subgroup with EGFR DISH positivity plus IHC3+ and wild-type of EGFR downstream gene mutations achieved higher response rate and disease control rate. EGFR DISH positivity, KRAS codon 146 mutation and NRAS codon 61 mutation were prognostic factors in both progression-free survival and overall survival by multivariate analyses. Combined assessment of DISH plus IHC and EGFR downstream gene mutations was useful to predict the response to anti-EGFR antibodies treatment in metastatic colorectal cancer patients in our study.